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(54) INFORMATION TRANSMISSION METHOD AND INFORMATION TRANSMITTER 

(57) An information transmission method and 
device is provided for preventing, as much as possible, 
a client from getting an impression that they are being 
kept waiting for a response, even when the response 
contains a large amount of data. When a search request 
is made from a vehicle, an information providing center 
receives the request (S201), and searches a database 
to obtain a search result (S202). When the search result 
contains data of more than one data type such as texts 
and images, a data group is formed for each data type 
and the amount of data for each data group is calcu- 
lated (S205, 206). Transmission order is determined by 
arranging the data groups in an ascending order of data 
amount so that the group with the smallest data amount 
is put first (S207). The transmission order is further 
determined for each data group by arranging data in an 
ascending order so that data with the smallest data 
amount is put first in the group (S209), and data is trans- 
mitted to the vehicle in this order (S210). 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to information 
transmission method and device for obtaining a search 
result (information) of more than one data type to 
respond to a request from a client. 

2. Description of the Related Art 

[0002] In recent years, various types of on-line infor- 
mation provider systems are available. An information 
provider system including an information providing 
center for providing information to an on-vehicle naviga- 
tion system and the vehicle is one such example. 
Receiving a request from a vehicle for transmission of 
certain information, the information providing center 
searches its own database for the requested informa- 
tion and transmits a response to the request. Recent 
navigation systems can handle information such as 
news and advertising in addition to information on maps 
and route guidance. While responding to some trans- 
mission requests, such as a request for a road map 
around a destination, requires only one item of informa- 
tion, more than one item of information may be simulta- 
neously needed to respond to other requests, such as a 
request for information on restaurants near a certain 
station A. The information providing center is usually 
formed by a server system equipped with a variety of 
databases for providing information so as to respond to 
clients' requests for transmission of a variety of informa- 
tion. However, as the center may not store all the 
required information, it may have access to an external 
database system so as to retrieve information to be sup- 
plied as a response. 

[0003] Search requests made from a vehicle to the 
information providing center include those for detailed 
maps covering a destination, news, information on facil- 
ities (location, services provided, and so on) the client 
wishes to use, and the like. When receiving a request to 
search for "restaurants in a certain area", for example, 
the information providing center searches the database 
for information on the restaurants of interest, and 
responds by sequentially transmitting the search 
results. The information on restaurants generally 
includes the address, telephone number, introduction 
articles, location, and photos of the restaurants showing 
their appearance. Such information is in the form of text, 
image, or audio data, or combination thereof, supplied 
from the information providing center. 
[0004] At the vehicle, data transmitted from the infor- 
mation providing center can be sequentially presented 
at its display, or the information can be monitored with 
speech output. Fig. 8 schematically shows an example 
of a display showing information on restaurants. 
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[0005] Conventionally, however, the information pro- 
viding center simply transmits search results in order, 
regardless of the amount of each piece of information in 
a response. If the information providing center first 

5 transmits a large amount of data to a vehicle, the data 
cannot be immediately presented on an on-vehicle dis- 
play. In other words, clients (such as users of a mobile 
terminal on a vehicle or the like) feel that they are being 
kept waiting because a long time period is required for 

ro display of the data. If image data or the like is first trans- 
mitted, the users may strongly feel that they are being 
kept waiting, whereby the users wonder if there is some- 
thing wrong with a communication channel. 

15 SUMMARY OF THE INVENTION 

[0006] The present invention has been conceived to 
solve the above problem, and an object thereof is to pro- 
vide an information transmission method and device for 

20 preventing, as much as possible, a client from getting an 
impression that they are being kept waiting, even if a 
large amount of data is contained in a response. 
[0007] In order to achieve the above object, an infor- 
mation transmission method for a server to transmit a 

25 response to a client's request for information transmis- 
sion according to a first aspect of the present invention 
includes the steps of: identifying the type of data in the 
response; obtaining the amount of transmitted data for 
each data type in the response; controlling the order of 

30 data transmission based on the thus obtained amount 
of transmitted data for each data type; and transmitting 
the response in the data transmission order set by the 
above step of controlling the data transmission order. 
[0008] An information transmission method for an 

35 information providing center to transmit a response to a 
request from a vehicle for information transmission 
according to a second aspect of the present invention 
includes the steps of: identifying the type of data in the 
response; obtaining the amount of transmitted data for 

40 each data type in the response; controlling the order of 
data transmission based on the thus obtained amount 
of transmitted data for each data type; and transmitting 
the response in the data transmission order set by the 
above step of controlling the data transmission order. 

45 [0009] According to a third aspect of the present 
invention, the step of controlling the transmission order 
in the information transmission method of the above first 
or second aspect includes the step of sequentially 
arranging data in an ascending order so that the data of 

so the type having the smallest data amount is put first in 
order. 

[0010] According to a fourth aspect of the present 
invention, the step of controlling the transmission order 
in the information transmission method of the above first 
55 or second aspect includes the step of sequentially 
arranging data of a type in an ascending order so that 
the data having the smallest amount is put first in order 
among the data of that data type when a plurality of data 
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items are contained in the data type. 
[001 1 ] According to a fifth aspect of the present inven- 
tion, the information transmission method of the above 
first or second aspect further includes a step of dividing 
search results into units when a plurality of search 5 
results are included in a response, and the step of con- 
trolling the transmission order includes the step of 
determining data transmission order for each unit. 
[0012] According to the above aspects, regardless of 
the order of search requests or search results (informa- 10 
tion) obtained by searching databases, data is arranged 
in an ascending order of the data amount for each data 
type and, when a plurality of data items are included in 
a data type, data is further arranged in an ascending 
order of the data amount for each type or unit so that 15 
data with the smallest amount is first transmitted. Since 
information is transmitted in the above manner, a client 
receiving the information does not feel that they are 
being kept waiting because the information begins 
appearing shortly after a search request is made. 20 
[0013] According to a sixth aspect of the present 
invention, the above step of controlling the transmission 
order in the first or second aspect includes the step of 
dividing search operations into groups based on data- 
bases when a plurality of databases should be 25 
searched to obtain a response so as to control the data 
transmission order for each group. By thus performing a 
search on the basis of databases, overhead accompa- 
nied with switching databases is reduced, contributing 
to a reduction in time for retrieval of requested informa- 30 
tion. As a result, a client receiving the information does 
not feel kept waiting because he/she can receive the 
information more shortly after making a search request. 
[001 4] Especially, the method according to the second 
aspect which prevents a client from feeling kept waiting 35 
is very advantageous for a person on board because 
the person, who waits for the information in a vehicle 
that is relatively small in terms of space while moving to 
a destination or the like, would feel there is a longer wait 
relative to a general server system. 40 
[0015] Further, an information transmission device 
according to the present invention includes means for 
implementing the information transmission method 
according to the above aspects. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 

Fig. 1 is a schematic diagram showing an overall so 
arrangement of one embodiment of a client-server 
type information provider system employing an 
information communication method of the present 
invention. 

Fig. 2 is a block diagram showing configurations of ss 
a vehicle and an information providing center form- 
ing the information provider system according to 
the first embodiment. 



Figs. 3 and 4 are flowcharts showing the steps of 
the information communication methods according 
to the first and second embodiments, respectively. 
Fig. 5 shows an example of how data of respective 
types forms a search result (information) according 
to the second embodiment. 
Figs. 6 and 7 are flowcharts showing the steps of 
the information communication methods according 
to the third and fourth embodiments, respectively. 
Fig. 8 schematically shows an example of a display 
presenting the obtained information at a vehicle. 

BRIEF DESCRIPTION OF PREFERRED EMBODI- 
MENTS 

[0017] Preferred embodiments of the present inven- 
tion will next be described with reference to the attached 
drawings. 

[First Embodiment] 

[0018] Fig. 1 is a schematic diagram showing an over- 
all arrangement of an information provider system of a 
client-server type employing an information communi- 
cation method according to one embodiment of the 
present invention. This embodiment is described in the 
context of a system for providing a vehicle with informa- 
tion as shown in Fig. 1 . Fig. 2 is a block diagram show- 
ing the arrangement of the system in Fig. 1 . An on- 
vehicle information communication system 2 corre- 
sponding to the previously described navigation system 
is a server system which can retrieve such information 
as news in addition to map and route guidance informa- 
tion. The information communication system 2 includes 
an operation unit 12 for entry of details of a search 
request made to the information providing center 1, a 
display unit 14 for displaying information supplied from 
the information providing center 1, a communication 
control unit 16 for communicating information with the 
center 1 , and a processing unit 18 for performing control 
operations on the entire information communication 
system. Usually, the display of a touch panel type form- 
ing the display unit 1 4 is also used as the operation unit 
12. 

[0019] On the other hand, the information providing 
center 1 is a client system for transmitting a response to 
a request for information made from the information 
communication system 2. The center 1 includes a data- 
base 22 where information is stored, a search unit 24 for 
performing search operations on the database 22 in 
response to the received search request, a communica- 
tion control unit 26 for communicating information with 
the system 2, and a processing unit 28 for performing 
control operations on the entire information providing 
center. When the requested information is not held in 
the information providing center 1 1 the search unit 24 
accesses to an external database 222 possessed by 
another database system 200 so as to obtain necessary 
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information. 

[0020] A characteristic feature of this embodiment lies 
in that data of the type having the smallest data amount 
is transmitted first when a plurality of data types are 
included in a response. By transmitting data in an 
ascending order of data amount, the time from when a 
person on board makes a search request to when the 
first piece of information is presented, can be reduced to 
the shortest possible value, so that an impression of 
being kept watting can be prevented as much as possi- 
ble. 

[0021] The steps of the information communication 
method according to this embodiment will next be 
described with reference to the flowchart shown in Fig. 
3. 

[0022] When a search request, that is, a request for 
transmission of information is issued from a vehicle, the 
information providing center 1 receives the search 
request (step 101), performs search operations on the 
database 22 and the like, and obtains the information of 
interest (step 102) to respond to the request. If neces- 
sary information cannot be found in the database 22, 
the search unit 24 shifts to search operations on 
another database 222. Such search operations on 
external databases will not be described herein unless 
mentioned because this is not a characteristic feature of 
the present invention. It is now assumed that only one 
search result to be supplied as a response is obtained 
from search operations by the search unit 24. This one 
search result may contain data of a plurality of types, 
such as information for a restaurant containing map 
information represented by image data, and the loca- 
tion, introduction, and the like represented by text data. 
Therefore, according to this embodiment, each of the 
data types included in the information supplied as a 
response is identified (step 103) before it is transmitted 
to the vehicle. If it is determined that a response con- 
tains a plurality of data types (step 104), the amount of 
data is calculated for each data type (step 105). When 
information on a restaurant consists of text and image 
data, the amount of data of each data type is calculated. 
According to this embodiment, data is put in an ascend- 
ing order of data amount so that data with the smallest 
amount comes first (step 106), and is sequentially trans- 
mitted (step 1 07). In other words, the data is put in a 
transmission queue in the ascending order of data 
amount. If the data is of a single type, the information is 
simply transmitted (steps 104 and 107). 
[0023] Thus, according to this embodiment, when one 
search result contains data of plural types, the data is 
retrieved from the database 22 to be temporarily stored, 
arranged and transmitted in an ascending order of data 
amount; the data is not transmitted in the order of read- 
out, i.e. retrieval, or temporary storage for transmit- 
tance. As a result, the client does not feel that he/she is 
kept waiting because the time period required for 
acquiring and displaying information after making a 
search request is reduced. More specifically, if one 



response includes, for example, text information with a 
small data amount and image information with a large 
data amount and the information providing center 1 first 
transmits image information, a person aboard must wait 
5 a long time before the image information is received and 
the image is displayed. 

[0024] On the other hand, when the text information 
with a smaller data amount is first transmitted, the per- 
son aboard need only wait for a relatively short time 

10 before the text information is displayed because it can 
be received in a shorter time than the image informa- 
tion. While the person aboard looks at the text informa- 
tion, the image data with a large data amount is 
received and then sequentially displayed. This effect is 

is conspicuous especially when data having a large data 
amount, such as image data, is included in a response. 
It will be understood that image data is transmitted first 
when it has smaller data amount than text data because 
this embodiment is characterized in that data with the 

20 smallest amount is given the first priority for transmit- 
tance as a response. 

[0025] As apparent from the above description, a 
characteristic feature of this embodiment lies in proc- 
esses conducted at the information providing center 
25 and no special configurations or processes are neces- 
sary for vehicles. 

[Second Embodiment] 

30 [0026] The above first embodiment was described in 
connection with an information transmission method 
used for the case where only one search result is 
obtained for a search request. A second embodiment is 
described with reference to the flowchart in Fig. 4, tak- 

35 ing into consideration a case where a plurality of search 
results are obtained. Configurations of the device in this 
and other embodiments described hereinafter corre- 
spond to that of the first embodiment. 
[0027] When a search request or an information trans- 

40 mission request is made from a vehicle, the information 
providing center 1 receives this search request (step 
201) and, to respond to the request, performs search 
operations on database 22 and the like to obtain infor- 
mation of interest (step 202). As described above, one 

45 or more search results may be obtained by the search 
unit 24 from search operations. The number of search 
results and the data types included in all the search 
results are first detected (step 203). 
[0028] If the detection result indicates a plurality of 

so data types, data is divided into groups for each data 
type (steps 204 and 205). For example, when search 
results, i.e. information, A, B, C, and D are obtained as 
shown in Fig. 5, three data groups of text data (at, bt, ct, 
and dt), image data (ai. bi. ci, and di). and audio data 

55 (av, bv, cv, and dv) are formed. This step is performed 
regardless of the number of search results. Thus, when 
information A is the only search result obtained, three 
data groups of text, image, and audio data are formed 
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containing data "at, ai, and av," respectively, resulting in 
substantially the same operations as that in the first 
embodiment. The amount of data is next calculated for 
each data group (step 206). The data amount of, say, 
text data group is obtained by calculating the sum of "at, 
bt, ct, and dt H altogether. The order of transmission is 
determined by arranging data groups in an ascending 
order of data amount (step 207) and further arranging 
data in each data group in an ascending order of data 
amount (step 209). When, for example, respective data 
amounts in the text data group stand at "at>bt>ct>dt", 
the data is transmitted in the order of "dt, ct, bt, and at". 
Thus, the order of transmitting all the data in search 
results is determined and the data is transmitted in 
sequence (step 210). 

[0029] If only a single search result that consists of a 
single data type is obtained, such as a case where infor- 
mation A is the only search result consisting only of text 
data "at", arrangement of data is not necessary and 
therefore the data is transmitted without any arrange- 
ment steps (steps 204, 208, and 210). If a plurality of 
search results which are of a single data type are 
obtained, such as a case where each of the search 
results A, B, C, and D consists only of text data "at, bt, 
ct, and dt," respectively, pieces of data in the text data 
group are arranged in an ascending order of data 
amount and sequentially transmitted (steps 204, 208. 
209, and 210). 

[0030] Thus, according to this embodiment, similar 
effects to those described in connection with the above 
first embodiment can be obtained by the above- 
described arrangement processes, even when a plural- 
ity of search results are obtained and a plurality of data 
types are contained therein. According to this embodi- 
ment, when information on a plurality of restaurants can 
be displayed at the on-vehicle display unit 14, text infor- 
mation on restaurants is first transmitted and displayed 
at the display unit 1 4. While the client takes a look at the 
text information, image data with relatively large data 
amount is transmitted so that photographs, map infor- 
mation, and the like are displayed thereafter. Thus, all 
the text information on restaurants is transmitted first to 
be presented at the display, so that the client does not 
feel that he/she is kept waiting even though the map 
information or the like has yet to be displayed. 

[Third Embodiment] 

[0031 ] In the above second embodiment, the informa- 
tion providing center 1 first transmits data with small 
data amount, such as text data, collectively when the 
on-vehicle display unit 14 simultaneously displays more 
than one item of information. However, display area of 
the display unit 1 4 is limited and therefore the amount of 
information that can be simultaneously displayed is also 
limited. When the number of search results are greater 
than the number (N) of pieces of information that can be 
displayed at a time, the search results are commonly 



divided into units each consisting of N results, so that 
information is displayed on unit-by-unit basis. Therefore, 
even if the amount of data in the whole text data group 
included in search results is smaller than that in the 

5 other groups, the text data group in a unit does not nec- 
essarily have the smallest data amount. 
[0032] The characteristic feature of this embodiment 
therefore lies in that, when a plurality of search results 
are obtained, these results are divided into units and the 

10 amount of data for each data group is calculated on 
unit-by-unit basis so that data with the smallest amount 
is transmitted first as described above. 
[0033] Steps taken in accordance with an information 
transmission method of this embodiment will be 

is described below with reference to the flowchart shown 
in Fig. 6. 

[0034] When a search request, i.e. a request for infor- 
mation transmission, is made from a vehicle, the infor- 
mation providing center 1 receives the search request 

20 (step 301). In order to respond to this request, the 
center 1 performs search operations on database 22 
and the like to obtain information of interest (step 302). 
Assuming that four pieces of information can be pre- 
sented simultaneously at the on-vehicle display unit 14 

25 (N=4) and five or more search results are obtained, the 
search results are divided into units each consisting of 
four results because not all of the search results can be 
simultaneously displayed (steps 303 and 304). It should 
be noted that the last unit may include less than four 

30 search results. For each unit, steps of data arrangement 
and information transmission described in connection 
with the second embodiment (steps 203-210 in Fig. 4) 
are performed (steps 305 and 306), and these proc- 
esses are conducted for each unit (steps 307 and 308). 

35 [0035] At the vehicle, the data necessary for the first 
display, i.e. the first unit, can be obtained more rapidly 
because the transmitted information is divided into units 
and information with the smallest data amount in each 
unit is transmitted first, whereby the client does not feel 

40 kept waiting for information to be displayed after making 
a search request. While the person on board refers to 
the first text information, image data to be presented on 
the first display, i.e. image data in the first unit, is 
received, followed by reception of information to be dis- 

45 played on the next display and so on. 

[0036] As described above, according to this embodi- 
ment, all search results are divided into the smallest 
possible number of units in order to display information 
before data groups are arranged in order, and informa- 

so tion is transmitted unit by unit. Consequently, informa- 
tion can be displayed in a reduced time, so that the 
client does not feel that he/she is kept waiting for infor- 
mation. 

[0037] A characteristic feature of this embodiment lies 
55 in that search results are divided into units and that the 
data with the smallest amount in each unit is transmitted 
first. While this embodiment is described in the context 
of a case where the pieces of information simultane- 
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ously displayable is handled as a unit, division into units 
can be based on other limitations such as the amount of 
memory at the vehicle, the amount of data transfer 
blocks, and communication protocol, which is embraced 
within the scope of the present invention. 5 

[Fourth Embodiment] 

[0038] In the above-described third embodiment, data 
is divided into units based rather on the specification of 10 
transmission or display of information. According to this 
embodiment, data is divided into units taking into con- 
sideration the speed at which the information providing 
center 1 performs search operations. More specifically, 
according to this embodiment, when a search request 15 
requires retrieval of more than one item of information 
from more than one database, search operations are 
divided into units for each database so as to reduce 
overhead due to switching databases. 
[0039] Steps to be taken according to the information 20 
transmission method of this embodiment will next be 
described with reference to the flowchart shown in Fig. 
7. The database 22 in this embodiment includes a plu- 
rality of databases, which are described as being stored 
in disk devices physically different from each other 25 
[0040] When a search request, i.e. a request for trans- 
mission of information, is made from a vehicle, the infor- 
mation providing center 1 receives the search request 
(step 401), analyzes the request to decide which data- 
base should be accessed (step 402). When it is deter- 30 
mined as a result of analysis that more than one 
database should be accessed, the databases are 
divided into units (steps 403 and 404). For instance, if a 
request is made to search for "restaurants near a station 
A", information on restaurants of various types, such as 35 
Japanese, Italian, and Chinese cuisines, in areas sur- 
rounding the station must be retrieved. In this case, 
commonly, databases are accessed on the basis of 
area or style. However, since the search unit 24 already 
knows which database stores which information, it 40 
divides the content of the search request into units 
based on the databases. 

[0041] Since the operations after such division into 
units are the same as those in the third embodiment 
described above, namely, information is retrieved based 45 
on units and the search result is transmitted, their 
description will not be repeated. 
[0042] As described above, according to this embodi- 
ment, overhead due to switching of databases during 
search operations can be reduced, whereby the overall so 
processing time for search operations at the information 
providing center 1 is shortened. Consequently, the wait 
for information at the vehicle after request is made is 
decreased, to thereby prevent as much as possible cre- 
ating a feeling of being kept waiting. 55 
[0043] A characteristic feature of this embodiment lies 
in that the client is not made to feel that he/she is kept 
waiting by reducing the time required to access the 
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databases. Therefore, division into unit should be made 
in an optimum manner depending on specification, 
design, or the like of databases. For example, it is pref- 
erable to take into consideration various factors of disk 
devices, the number of accesses made to the data- 
bases (software), keyword search, and the like. 
[0044] While the description above refers only to the 
database 22 possessed by the information providing 
center 1 , the same applies to the external database 
222. Especially when an access must be made through 
a channel or made to paid databases, various costs 
including channel fee can be reduced according to this 
embodiment. 

[0045] While the information communication method 
according to the present invention has been described 
in the context of information provision service to vehi- 
cles, it should be understood that the present invention 
can equally be applied to general client-server systems. 

Claims 

1 . An information transmission method for a server to 
transmit a response to a request from a client for 
information transmission, comprising the steps of: 

identifying the type of data in the response; 
obtaining the amount of transmitted data for 
each data type in the response; 
controlling the' order of data transmission 
based on the obtained amount of transmitted 
data for each data type; and 
transmitting the response in the data transmis- 
sion order determined by said step of control- 
ling the data transmission order. 

2. An information transmission method for an informa- 
tion providing center to transmit a response to a 
request from a vehicle for information transmission, 
comprising the steps of: 

identifying the type of data in the response; 
obtaining the amount of transmitted data for 
each data type in the response; 
controlling the order of data transmission 
based on the obtained amount of transmitted 
data for each data type; and 
transmitting the response in the data transmis- 
sion order determined by said step of control- 
ling the data transmission order. 

3. The information transmission method according to 
claim 1 or 2, wherein 

said step of controlling the data transmission 
order includes a step of sequentially arranging 
data in an ascending order of data amount so 
that the data type having the smallest data 
amount is put first. 
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7. 



The information transmission method according to 
claim 1 or 2, wherein 

said step of controlling the data transmission 
order includes a step of sequentially arranging 
data of a type in an ascending order of data 
amount so that data with the smallest amount 
is put first among the data of the type when a 
plurality of data items are included in the data 
type. 

The information transmission method according to 
claim 1 or 2, further comprising 

a step of dividing search results into units when 
a plurality of search results are included in the 
response, wherein 

said step of controlling the data transmission 
order includes the step of determining the data 
transmission order for each unit. 

The information transmission method according to 
claim 1 or 2, wherein 

said step of controlling the data transmission 
order includes a step of dividing search opera- 
tions into groups based on databases to control 
the data transmission order for each group 
when it is determined that more than one data- 
base should be searched to obtain information 
for the response. 

An information transmission device used by a 
server to transmit a response to a request from a 
client for information transmission, comprising: 

means for identifying the types of data in the 
response; 

means for obtaining the amount of transmitted 
data for each of the data types in the response; 
means for controlling the order of data trans- 
mission based on the obtained amount of 
transmitted data for each data type; and 
means for transmitting the response in the data 
transmission order determined by said means 
for controlling the data transmission order. 



transmitted data for each data type; and 
means for transmitting the response in the data 
transmission order determined by said means 
for controlling the data transmission order. 

5 

9. The information transmission device according to 
claim 7 or 8, wherein 

said means for controlling the data transmis- 
io sion order sequentially arranges data in an 

ascending order of data amount so that the 
data type having the smallest data amount is 
put first. 

15 10. The information transmission device according to 
claim 7 or 8, wherein 



said means for controlling the data transmis- 
sion order sequentially arranges data of a type 
in an ascending order of data amount so that 
data with the smallest amount is put first in 
order among the data of the type when a plural- 
ity of data items are included in the data type. 
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11. The information transmission device according to 
claim 7 or 8, further comprising 

means for dividing search results into units 
when more than one search result is included 
in the response, wherein 
said means for controlling the data transmis- 
sion order determines the data transmission 
order for each unit. 

12. The information transmission device according to 
claim 7 or 8, wherein 

said means for controlling the data transmis- 
sion order divides search operations into 
groups based on databases to control the data 
transmission order for each group when it is 
determined that more than one database 
should be searched to provide a response. 



An information transmission device used by an 
information providing center to transmit a response 
to a request from a client for information transmis- so 
sion, comprising: 

means for identifying the types of data in the 
response; 

means for obtaining the amount of transmitted ss 
data for each of the data types in the response; 
means for controlling the order of data trans- 
mission based on the obtained amount of 
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